Comparison of location, severity, and dose response of proximal axonal lesions induced by 3,3'-iminodipropionitrile and deuterium substituted analogs.
Administration of 3,3'-iminodipropionitrile (IDPN) to rats results in massive accumulation of tangled neurofilaments in the proximal axons of large neurons, such as in dorsal root ganglia (DRG) and ventral horns of the lumbar spinal cord (LSC). Clinically, rats develop hyperexcitability, circling, head bobbing, and retropulsion. The ultimate toxicant and the molecular mechanism are not known. In a study designed to explore potential activation and detoxification pathways, dose-related differences in location and severity of lesions were observed in rats treated with IDPN or deuterium substituted analogs, 2,2,2',2'-tetradeuterio-IDPN (2-d-IDPN) or 3,3,3',3'-tetradeuterio-IDPN (3-d-IDPN). The compounds or saline were administered intraperitoneally to three rats per group at dose levels of 3.0, 1.5, 1.0, and 0.0 mmole/kg/day for 3 days. One week after the initial dose, tissues from DRG and LSC were collected, prepared and evaluated histologically in zones extending from areas adjacent to the cell bodies, distally toward the DRG stalk or toward the lumbar spinal roots. In the low dose IDPN group, DRG and LSC lesions were most prominent in distal zones. As dosage increased, the lesions progressed in severity and in proximity to the cell bodies. At the high dose, lesions were prominent in all zones. The same general pattern occurred with both analogs, although 2-d-IDPN was less potent than IDPN and 3-d-IDPN was more potent than IDPN. The differences in potency from the secondary isotopic effect of deuterium suggest that the 3-position is important in detoxification while the 2-position is important in the bioactivation of IDPN.